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ABBREVIATIONS/ACRONYMS

AP-42 USEPA’s Compilation of Emission Factors
APCD Santa Barbara County Air Pollution Control District
API American Petroleum Institute

ASTM American Society for Testing Materials

BACT Best Available Control Technology

bpd barrels per day (1 barrel =42 gallons)

CAM compliance assurance monitoring

CEMS continuous emissions monitoring

dscf dry standard cubic foot

EU emission unit

°F degree Fahrenheit

gal gallon

gr grain

HAP hazardous air pollutant (as defined by CAAA, Section 112(b))
H,S hydrogen sulfide

&M inspection & maintenance

k kilo (thousand)

1 liter

Ib pound

Ibs/day pounds per day

Ibs/hr pounds per hour

LACT Lease Automatic Custody Transfer

LPG liquid petroleum gas

M thousand

MACT Maximum Achievable Control Technology
MM million

MW molecular weight

NEI net emissions increase

NG natural gas

NSPS New Source Performance Standards

0O, oxygen

OCS outer continental shelf

ppm (vd or w)  parts per million (volume dry or weight)

psia pounds per square inch absolute

psig pounds per square inch gauge

PRD pressure relief device

PTO Permit to Operate

RACT Reasonably Available Control Technology
ROC reactive organic compounds, same as “VOC” as used in this permit
RVP Reid vapor pressure

scf standard cubic foot

scfd (or scfin)  standard cubic feet per day (or per minute)

SIP State Implementation Plan

STP standard temperature (60°F) and pressure (29.92 inches of mercury)
THC Total hydrocarbons

tpy, TPY tons per year

TVP true vapor pressure

USEPA United States Environmental Protection Agency
VE visible emissions

VRS vapor recovery system




1.0

1.1

1.2
1.2.1

Introduction

Purpose

General: The Santa Barbara County Air Pollution Control District (APCD) is responsible for
implementing all applicable federal, state and local air pollution requirements which affect any
stationary source of air pollution in Santa Barbara County. The federal requirements include
regulations listed in the Code of Federal Regulations: 40 CFR Parts 50, 51, 52, 55, 61, 63, 68, 70
and 82. The State regulations may be found in the California Health & Safety Code, Division 26,
Section 39000 et seq. The applicable local regulations can be found in the APCD’s Rules and
Regulations. This is a combined permitting action that covers both the renewal of the Federal
Part 70 permit (Part 70 Operating Permit 8039) as well as the reevaluation of the State
Operating Permit (Permit to Operate 5039).

Santa Barbara County has been classified as non attainment for the state eight-hour ozone
standard as well as the state 24-hour and annual PM;, ambient air quality standards.

Part 70 Permitting. The initial Part 70 permit for the internal combustion engines was issued on
May 22, 1999 in accordance with the requirements of the APCD’s Part 70 operating permit
program. This permit is the third renewal of the Part 70 permit, and may include additional
applicable requirements and associated compliance assurance conditions. The Orcutt Hill
internal combustion engines are a part of the BreitBurn Orcutt Hill Stationary Source, which is a
major source for VOC!, NOy and CO. Conditions listed in this permit are based on federal, state
or local rules and requirements. Sections 9.A, 9.B and 9.C of this permit are enforceable by the
APCD, the USEPA and the public since these sections are federally-enforceable under Part 70.
Where any reference contained in Sections 9.A, 9.B or 9.C refers to any other part of this permit,
that part of the permit referred to is federally-enforceable. Conditions listed in Section 9.D are
“APCD-only” enforceable.

Pursuant to the stated aims of Title V of the CAAA of 1990 (i.e., the Part 70 operating permit
program), this permit has been designed to meet two objectives. First, compliance with all
conditions in this permit would ensure compliance with all federally-enforceable requirements
for the facility. Next, the permit would be a comprehensive document to be used as a reference
by the permittee, the regulatory agencies and the public to assess compliance.

Facility Overview

General Overview: The Orcutt Hill internal combustion engines are located on various leases on
the stationary source which is approximately 2.5 miles south of the city of Orcutt. The engines
were previously owned and operated for many years by Unocal. The following transfers of
ownership/operator have since taken place:

' VOC as defined in Regulation XIII has the same meaning as reactive organic compounds as defined in Rule 102.
The term ROC shall be used throughout the remainder of this document, but where used in the context of the Part 70
regulation, the reader shall interpret the term as VOC.
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Date of Transfer New Owner New Operator

April 9, 1996 Nuevo Energy Company Torch Operating Company
February 27, 2001 Nuevo Energy Company Nuevo Energy Company
September 30, 2003 | ERG Operating Company ERG Operating Company
November 5, 2004 BreitBurn Energy BreitBurn Energy

For APCD regulatory purposes, the facility is located in the Northern Zone of Santa Barbara
County’. Figure 1.1 shows the relative location of the facility within the county.

2 APCD Rule 102, Definition: “Northern Zone”
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Figure 1.1 Location Map for the Orcutt Hill Internal

Combustion Engines
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1.2.2

The BreitBurn Orcutt Hill Stationary Source (SSID 2667), which was originally developed in the
1920s by Union Oil Company, consists of the following facilities:

e California Coast Lease (FID 3206)
e Fox Lease (FID 3313)
o Dome Lease (FID 3314)
e Folsom Lease (FID 3316)
e QGraciosa Lease (FID 3318)
s Hartnell Lease (FID 3319)
o Hobbs Lease (FID 3320)
* Newlove Lease (FID 3321)
» Pinal Lease (FID 3322)
e Rice Ranch Lease (FID 3323)
e Squires Lease (FID 3324)
e Getty-Hobbs Lease (FID 3495)
e  Orcutt Hill Compressor Plant (FID 4104)
e  Orcutt Hill Internal Combustion Engines  (FID 4214)
e  Orcutt Hill Steam Generators (FID 10482)
e Orcutt Hill Field (MVFF) (FID 1904)

The Orcutt Hill internal combustion engines consist of the following one hundred twenty-nine
engines (129):

e Fifty-six (56) unmodified, rich-burn, non-cyclic internal combustion engines;

e Two (2) limited use (<200-hours/year), unmodified, rich-burn, non-cyclic internal
combustion engines;

e  Sixty-nine (69) derated, rich-burn, non-cyclic internal combustion engines;

e One (1) limited use (<200-hours/year), unmodified, lean-burn, non-cyclic internal

" combustion engine;

e One (1) controlled limited use (<200 hour/year), rich-burn, non-cyclic internal combustion

engine.

Internal combustion engines fired on field gas are located at various locations throughout the
stationary source. These engines are used to drive pumping units, pumps, compressors and other
oil and gas production equipment. All of the engines are fired on field natural gas. Oil well
reciprocating pumping units may be designated cyclic or non-cyclic engines per APCD Rule 333.

Facility New Source Review Overview: Most of the Orcutt Hill internal combustion engines
were in place and operating before a permit to operate was required. Therefore, much of the
equipment was not subject to New Source Review requirements and was issued a Permit to
Operate without an Authority to Construct. Table 1.1 provides a summary of the New Source
Review history of the Orcutt Hill internal combustion engines.

Table 1.1
New Source Review Overview
Permit Issuance | Permitted
Number Date Modification
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Permit
Number

Issuance
Date

Permitted
Modification

ATC 8955

06/03/93

Installation of a modified fuel pressure regulator to
lean-out the fuel/air ratio on the Fox Lease water
injection pump.

ATC 9052

06/03/93

Controlled 17 engines not subject to Rule 333 to
provide emission reductions equivalent to what would
be achieved by controlling a large compressor at the
Battles Gas Plant. Permit canceled in January 1997
after the Battles Gas Plant was dismantled. The
emission controls have been removed from the 17
engines.

ATC9119

03/03/94

Installation of an intake air/water injection system and
retarded timing on a Clark/RA-4 compressor at the
Orcutt Hill Compressor Plant.

ATC 9386

03/20/95

Authorized temporary removal of orifice plates and
temporary installation and testing of AST fuel/air
injection devices. ATC canceled 09/30/96.

ATC/PTO 10837

08/13/02

Application was made to remove Condition 9.C.3.c.(ii)
of PTO 8039-R4 that required supplemental source
testing. Modification included in this permit.

ATC/PTO 10840

08/13/02

Permit limits the use of ICE ID# 004434, the Clark
compressor, to less than 200-hours/year.

ATC/PTO 10840-01

10/08/02

Modification to AP 10840 and PTO 8039-R5 to
add/revise DOI/ERC conditions

ATC 11372

03/04/05

Reduction in hours for Waukesha 2425 at Fox Injection
Well to less than 200 hr/yr and installation of electric
motor to generate ERCs; also addition of new 23 hp
LeRoi (ID# 107312) engine

ATC/PTO 11372-01

03/20/06

Modify LeRoi engine operating hours by reducing
operating hours to 1000 hr/yr

PTO Mod 8039-04

06/01/09

Remove seventeen engines destroyed or relocated out
of state from permit to qualify for ERCs.

1.3 Emission Sources

The emissions from this facility are entirely due to combustion of field natural gas in 129 internal
combustion engines. Section 4 of the permit provides the APCD's engineering analysis of these
emission sources. Section 5 of the permit describes each engine and the allowable emissions

from each engine.

1.4 Emission Control Overview

Air quality emission controls are utilized on one of the Orcutt Hill internal combustion engines.
A modified fuel pressure regulator is used to lean-out the fuel/air ratio on a water injection pump
(ID# 004435, the Waukesha 2475).

Permit to Operate 8039-R7
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1.5

1.6
1.6.1

1.6.2

1.63

1.6.4

Offsets/Emission Reduction Credit Overview

There have been no offsets required to date for projects at the BreitBurn Orcutt Hill Stationary
Source. If Phase 2 of the Diatomite project is pursued, then NOy and ROC offsets will need to
be provided for the entire stationary source NEIL

Electrification of two Orcutt Hill internal combustion engines has generated Emission Reduction
Credits:

1)  Electrification of a Clark RA-4 gas compressor. This project generated NOy, ROC, and
SOx ERCs and is documented in Decision of Issuance (DOI) 0031 issued October 7, 2002.

2)  Electrification of the Fox Lease water injection pump. This project generated NOy, ROC,
and SOx ERCs and is documented in DOI 0038 issued March 23, 2005.

3)  Electrification of 17 water injection pump engines at the Pinal and Newlove Leases. The
operator has applied for PTO Mod 8039-04 to remove seventeen engines from permit.
These engines have been destroyed or relocated to another Breitburn facility in Michigan.
This permit modification has been included in this revaluation. DOI 0046 was issued
12/18/2007, and issuance of the ERC certificate for NOy, ROC, and CO is pending.

Part 70 Operating Permit Overview

Federally-enforceable Requirements: All federally-enforceable requirements are listed in 40 CFR
Part 70.2 (Definitions) under “applicable requirements”. These include all SIP-approved APCD
Rules, all conditions in the APCD-issued Authority to Construct permits, and all conditions
applicable to major sources under federally promulgated rules and regulations. All these
requirements are enforceable by the public under CAAA. (see Tables 3.1 and 3.2 for a list of
Jfederally-enforceable requirements)

Insignificant Emissions Units: Insignificant emission units are defined under APCD Rule 1301 as
any regulated air pollutant emitted from the unit, excluding HAPs, that are less than 2 tons per
year based on the unit’s potential to emit and any HAP regulated under section 112(g) of the
Clean Air Act that does not exceed 0.5 ton per year based on the unit’s potential to emit.
Insignificant activities must be listed in the Part 70 application with supporting calculations.
Applicable requirements may apply to insignificant units.

Federal Potential to Emit: The federal potential to emit (PTE) of a stationary source does not
include fugitive emissions of any pollutant, unless the source is: (1) subject to a federal
NSPS/NESHAP requirement, or (2) included in the 29-category source list specified in 40 CFR
51.166 or 52.21. The federal PTE does include all emissions from any insignificant emissions
units. (See Section 5.4 for the federal PTE for this source)

Permit Shield: The operator of a major source may be granted a shield: (a) specifically
stipulating any federally-enforceable conditions that are no longer applicable to the source and
(b) stating the reasons for such non-applicability. The permit shield must be based on a request
from the source and its detailed review by the APCD. Permit shields cannot be indiscriminately
granted with respect to all federal requirements. The permittee has not made a request for a
permit shield.
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1.6.5

1.6.6

1.6.7

1.6.8

1.6.9

2.0

2.1
2.1.1

Alternate Operating Scenarios: A major source may be permitted to operate under different
operating scenarios, if appropriate descriptions of such scenarios are included in its Part 70
permit application and if such operations are allowed under federally-enforceable rules. The
permittee made no request for permitted alternative operating scenarios.

Compliance Certification: Part 70 permit holders must certify compliance with all applicable
federally-enforceable requirements including permit conditions. Such certification must
accompany each Part 70 permit application; and, be re-submitted annually on the anniversary
date of the permit or on a more frequent schedule specified in the permit. A “responsible
official” of the owner/operator company whose name and address is listed prominently in the
Part 70 permit signs each certification. (see Section 1.6.9 below)

Permit Reopening: Part 70 permits are re-opened and revised if the source becomes subject to a
new rule or new permit conditions are necessary to ensure compliance with existing rules. The

permits are also re-opened if they contain a material mistake or the emission limitations or other
conditions are based on inaccurate permit application data.

Hazardous Air Pollutants (HAPs): Part 70 permits also regulate emission of HAPs from major
sources through the imposition of maximum achievable control technology (MACT), where
applicable. The federal PTE for HAP emissions from a source is computed to determine MACT
or any other rule applicability. (see Sections 4.6 and 5.5).

Responsible Official: The designated responsible official and his mailing address is:

Chris Williamson

Vice President of Operations
BreitBurn Energy Company

515 S. Flower Street; Suite 4800
Los Angeles, CA 90071

Process Description

Process Summary

Unmodified IC Engines — Fifty-six (56) of the ICEs (See Table 5.1-1 for specific ID#s) are rated
below 50 hp and are not subject to Rule 333 emission limits.

Limited Use IC Engines ~ Three (3) of the ICEs (ID#s 004306, 004305, and 004434) are rated
above 50 hp and are not subject to Rule 333 emission limits because they are operated less than
200-hours/year.

Derated IC Engines — sixty-nine(69) of the ICEs (See Table 5.1-1 for specific ID#s) are equipped
with orifice plates to derate each engine to below 50 hp. Derating is not considered to be an
emission control. These engines are not subject to Rule 333 emission limits.

Controlled Limited Use IC Engines — One (1) of the ICEs (ID# 004435) is a controlled engine
rated above 50 hp operated less than 200 hours per year. Although it is not directly subject to
Rule 333 emissions standards, the emission limits correspond to those of Rule 333.
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2.2

2.3
231

232

24
24.1

2.6

3.0

3.1
o

Support Systems

There are no additional support systems for the Orcutt Hill internal combustion engines.

Maintenance/Degreasing Activities

Paints and Coatings: The use of paints and coatings at the BreitBurn Orcutt Hill Stationary
Source are discussed in the permits for individual Orcutt Hill leases and for the compressor plant.

Solvent Usage: The use of solvents at the BreitBurn Orcutt Hill Stationary Source is discussed in
the permits for individual Orcutt Hill leases and for the compressor plant.

Other Processes

Unplanned Activities/Emissions: The permittee does not anticipate or foresee any circumstances
that would require special equipment use and result in excess emissions.

Detailed Process Equipment Listing
Refer to Table 5.1-1 for a complete listing of all permitted equipment.

Regulatory Review

This section identifies the federal, state and local rules and regulations applicable to the Orcutt
Hill internal combustion engines.

Rule Exemptions Claimed

APCD Rule 202 (Exemptions to Rule 201): The following exemptions apply to this facility. An
exemption from permit, however, does not necessanly grant relief from any applicable
prohibitory rule.

e Section D.6 De Minimis Exemptions: This section requires BreitBurn to maintain a record
of each de minimis change, which shall include emission calculations demonstrating that
each physical change meets the criteria listed in the rule. This exemption applies to a project
in the broadest sense. Such records shall be made available to the APCD upon request.
Based on Breitburn logs as of January 2009, the de minimis totals at the BreitBurn Orcutt
Hill Stationary Source are: 21.87 Ibs ROC/day. The log and supporting calculations are
currently under review,

» Section D.8 Routine Repair and Maintenance: A permit shall not be required for routine
repair or maintenance of permitted equipment, not involving structural changes.

e Section D.14 Architectural Coatings: Application of architectural coating in the repair and
maintenance of a stationary structure is exempt from permit requirements.

* Section U.2 Degreasing Equipment: Single pieces of degreasing equipment, which use
unheated solvent, and which: a) have a liquid surface area of less than 1.0 square foot unless
the aggregate liquid surface area of all degreasers at a stationary source, covered by this
exemption is greater than 10 square feet; and b) use only organic solvents with an initial
boiling point of 302° F or greater; or c) use materials with a volatile organic compound
content of two-percent or less by weight as determined by EPA Method 24.
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322

3.23

* Section U.3 Wipe Cleaning: Equipment used in wipe cleaning operations provided that the
solvents used do not exceed 55 gallons per year. The permittee shall maintain records of the
amount of solvents used for each calendar year. These records shall be kept for a minimum
of 3 years and be made available to the APCD on request.

In addition, the following two Rule 202 permit exemptions may apply:

o Section F.1.c Internal Combustion Engines: Engines used to propel vehicles, as defined in
Section 670 of the California Vehicle Code, but not including any engine mounted on such
vehicles that would otherwise require a permit under the provisions of APCD Rules and
Regulations.

¢ Section F.2 Portable Internal Combustion Engines: Portable ICEs eligible for statewide
registration pursuant to Title 13, Section 2450 ef seq., and not integral to the stationary
source operations.

The following Rule exemptions have been approved by the APCD:
APCD Rule 202 (Specific Exemptions to Rule 201): One gas-fired firewater pump at the Orcutt

Hill Compressor plant is exempt per Rule 202.F. The engine is rated at 0.50 MMBtu/hour and is
operated less than 200-hours/year.

APCD Rule 321 (Solvent Cleaning Operations): Section D.4 exempts solvent wipe cleaning
operations from the requirements of this rule.

APCD Rule 333 (Control Of Emissions From Reciprocating Internal Combustion Engines): The
permittee has claimed the following exemptions from this rule:

* Engines that are exempt from permit under the provisions of Rule 202.

*  Any engine that has a total aggregated operational period less than 200 hours per calendar year
is exempt from the requirements of Rule 333, with the exception of the engine identification
requirement in Section D.1, the elapsed operating time meter requirement in Section D.2, the
recordkeeping provisions in Section J.3, and the compliance schedules for these provisions
specified in Section K.

Compiiance with Appiicabie Federai Ruies and Regulations

40 CFR Parts 51/52 {New Source Review (Nonattainment Area Review and Prevention of
Significant Deterioration)}: The Orcutt Hill internal combustion engines were installed and
permitted prior to the applicability of these regulations. All modifications are subject to the
APCD’s New Source Review regulation. Compliance with the APCD regulation assures
compliance with 40 CFR 51/52.

40 CFR Part 60 {New Source Performance Standards): This facility is not currently subject to
any NSPS. See permits of the individual Orcutt Hill leases and the compressor plant for NSPS
applicability of those facilities.

40 CFR Part 61 {NESHAP}: This facility is not currently subject to the provisions of this
Subpart.
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3.25

3.2.6

3.3
3.3.1

33.2

34
3.4.1

40 CFR Part 63 {MACT?}: On June 17, 1999, EPA promulgated Subpart HH, National Emission
Standards for Hazardous Air Pollutants (NESHAPS) for Oil and Natural Gas Production and
Natural Gas Transmission and Storage. This facility currently is not subject to the provisions of
this Subpart. The IC engines listed in this permit are located at various locations throughout the
Orcutt Hill stationary source. Each lease qualifies for an exemption from Subpart HH, National
Emission Standards for Hazardous Air Pollutants (NESHAPS) for Oil and Natural Gas
Production and Natural Gas Transmission and Storage. Exemptions are documented for each
facility (lease).

40 CFR Part 64 {Compliance Assurance Monitoring}: This rule became effective on

April 22, 1998. This rule affects emission units at the source subject to a federally-enforceable
emission limit or standard that uses a control device to comply with the emission standard, and
either pre-control or post-control emissions exceed the Part 70 source emission thresholds.
Compliance with this rule was evaluated and it was determined that no emission units at this
facility are currently subject to CAM. This is because the engine (ID# 004435, the Waukesha
2475) with a pre-control emission potential greater than 50-tons/year is controlled through the
use of a fuel/air controller. This method does not meet the definition of a “control device” in the
CAM rule.

40 CFR Part 70 {Operating Permits}: This Subpart is applicable to the Orcutt Hill internal
combustion engines. Table 3.1 lists the federally-enforceable APCD promulgated rules that are
“generic” and apply to the Orcutt Hill internal combustion engines. Table 3.2 lists the federally-
enforceable APCD promulgated rules that are “unit-specific” that apply to the Orcutt Hill
internal combustion engines. These tables are based on data available from the APCD’s
administrative files and from the permittee’s Part 70 Operating Permit renewal application filed
on October 31, 2008. Table 3.4 includes the adoption dates of these rules.

In its Part 70 permit application, the permittee certified compliance with all existing APCD rules
and permit conditions. This certification is also required of the permittee semi-annually.

Compliance with Applicable State Rules and Regulations

Division 26. Air Resources {California Health & Safety Code}: The administrative provisions of
the Health & Safety Code apply to this facility and will be enforced by the APCD. These
provisions are APCD-enforceable only.

California Administrative Code Title 17: These sections specify the standards by which abrasive
blasting activities are governed throughout the State. All abrasive blasting activities at the Orcutt
Hill Internal Combustion Engines are required to conform to these standards. Compliance will
be assessed through onsite inspections. These standards are APCD-enforceable only. However,
CAC Title 17 does not preempt enforcement of any SIP-approved rule that may be applicable to
abrasive blasting activities.

Compliance with Applicable Local Rules and Regulations

Applicability Tables: In addition to Tables 3.1 and 3.2, Table 3.3 lists the non-federally-
enforceable APCD promulgated rules that apply to the Orcutt Hill internal combustion engines.
Table 3.4 lists the adoption date of all rules applicable to this permit at the date of this permit’s

issuance.
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Rules Requiring Further Discussion: The last facility inspection occurred on August 30, 2007.
The inspector reported that the permitted equipment was in compliance with all APCD rules and
PTO conditions. This section provides a more detailed discussion regarding the applicability and
compliance of certain rules.

The following is a rule-by-rule evaluation of compliance for this facility:

Rule 210 - Fees: Pursuant to Rule 201.G, APCD permits are reevaluated every three years. This
includes the re-issuance of the underlying permit to operate. Also included are the PTO fees.
The fees for this facility are based on APCD Rule 210, Fee Schedule A; however, Part 70
specific costs are based on cost reimbursement provisions (Rule 210.C). Attachment 10.2
presents the fee calculations for the reevaluated permit.

Rule 301 - Circumvention: This rule prohibits the concealment of any activity that would
otherwise constitute a violation of Division 26 (Air Resources) of the California H&SC and the
SBCAPCD rules and regulations. To the best of the APCD's knowledge, the permittee has
historically operated in compliance with this rule. However, on October 21, 2005, NOV 8396
was issued for violation of APCD Rule 301. Settlement of this enforcement action is pending at
this time. See Table 3.0-1.

Rule 302 - Visible Emissions: This rule prohibits the discharge from any single source any air
contaminants for which a period or periods aggregating more than three minutes in any one hour
which is as dark or darker in shade than a reading of 1 on the Ringelmann Chart or of such
opacity to obscure an observer's view to a degree equal to or greater than a reading of 1 on the
Ringelmann Chart. The APCD reviewed this facility for applicability, and since there are no
flares or diesel fired engines at this source, this permit is not conditioned to require visible
emissions inspections.

Rule 303 (Nuisance): Rule 303 prohibits any source from discharging such quantities of air
contaminants or other material in violation of Section 41700 of the Health and Safety Code
which cause injury, detriment, nuisance or annoyance to any considerable number of persons or
to the public or which endanger the comfort, repose, health or safety or any such persons or the
public or which cause or have a natural tendency to cause injury or damage to business or
property. Compliance with this rule is assessed through the APCD’s enforcement staff’s
complaint response program. Based on the source's location, the potential for public nuisance is
small.

Rule 304 (Particulate Matter - Northern Zone): A person shall not discharge into the atmosphere
from any source particulate matter in excess of 0.3 grain per cubic foot of gas at standard
conditions. It is highly unlikely that gas fired engines will exceed these particulate matter
standards.

Rule 309 - Specific Contaminants: Under Section "A", no source may discharge sulfur
compounds and combustion contaminants (particulate matter) in excess of 0.2 percent as SO, (by
volume) and 0.3 gr/scf (at 12% CO,) respectively. It is highly unlikely that gas fired engines will
exceed these standards.

Rule 310 - Odorous Organic Compounds: This rule prohibits the discharge of H,S and organic

sulfides that result in a ground level impact beyond the property boundary in excess of either
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0.06 ppmv averaged over 3 minutes and 0.03 ppmv averaged over 1 hour. No measured data
exists to confirm compliance with this rule.

Rule 311 - Sulfur Content of Fuels: This rule limits the sulfur content of fuels combusted in the
Orcutt Hill internal combustion engines to 0.5 percent (by weight) for liquids fuels and 50 gr/100
scf (calculated as H,S) {or 796 ppmvd} for gaseous fuels. All piston IC engines on this
stationary source are expected to be in compliance with the fuel limit as determined by required
fuel analysis documentation.

Rule 317 - Organic Solvents: This rule sets specific prohibitions against the discharge of
emissions of both photochemically and non-photochemically reactive organic solvents (40 Ib/day
and 3,000 1b/day respectively). Solvents may be used on the lease during normal operations for
degreasing by wipe cleaning and for use in paints and coatings in maintenance operations. There
is the potential to exceed the limits under Section B.2 during significant surface coating
activities. The permittee will be required to maintain records to ensure compliance with this
rule.

Rule 322 - Metal Surface Coating Thinner and Reducer: This rule prohibits the use of
photochemically reactive solvents for use as thinners or reducers in metal surface coatings. The
permittee will be required to maintain records during maintenance operations to ensure
compliance with this rule.

Rule 323 - Architectural Coatings: This rule sets standards for the application of surface
coatings. The primary coating standard that will apply to the lease is for Industrial Maintenance
Coatings which has a limit of 250 grams ROC per liter of coating, as applied. The permittee will
be required to comply with the Administrative requirements under Section F for each container
on the lease.

Rule 324 - Disposal and Evaporation of Solvents: This rule prohibits any source from disposing
more than one and a half gallons of any photochemically reactive solvent per day by means that
will allow the evaporation of the solvent into the atmosphere. The permittee will be required to
maintain records to ensure compliance with this rule.

Rule 330 - Surface Coating of Metal Parts and Products: This rule sets standards for many types
of coatings applied to metal parts and products. In addition to the ROC standards, this rule sets
operating standards for application of the coatings, labeling and recordkeeping.

Rule 333 - Control of Emissions from Reciprocating Internal Combustion Engines: This rule
applies to all engines with a rated brake horsepower of 50 or greater that are fueled by liquid or
gaseous fuels. However, per Section B.1.b any engine exempt from the requirement to obtain a
permit under Rule 202 is also exempt from this rule. Four engines on the BreitBurn Orcutt Hill
Stationary Source are rated higher than 50 hp. Three of these engines (ID#s 004306, 004305,
and 004434) operate less than 200-hours/year and qualify for the exemption in Rule 333.B.2.
While the fourth engine, (ID# 004435) the Waukesha 2475 engine, is not directly subject to
Rule 333 emission limitations since it is limited to operations less than 200 hours per year by
permitting action ATC 11372, the permittee chose to operate the engine in compliance with
Rule 333 emission limits to avoid an NEI increase. Thus the engine controls remain in place.
The permit contains periodic emission and control monitoring if the engine operates more than

100 hours in any six-month period.
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3.5

3.5.1

352

Rule 353 - Adhesives and Sealants: This rule applies to the use of adhesives, adhesive bonding
primers, adhesive primers, sealants, sealant primers, or any other primers. Compliance shall be
based on site inspections.

Rule 505 - Breakdown Conditions: This rule describes the procedures that the permittee must
follow when a breakdown condition occurs to any emissions unit associated with the Orcutt Hill
internal combustion engines. A breakdown condition is defined as an unforeseeable failure or
malfunction of (1) any air pollution control equipment or related operating equipment which
causes a violation of an emission limitation or restriction prescribed in the APCD Rules and
Regulations, or by State law, or (2) any in-stack continuous monitoring equipment, provided such
failure or malfunction:

a. Is not the result of neglect or disregard of any air pollution control law or rule or regulation;

b. Isnot the result of an intentional or negligent act or omission on the part of the owner or
operator;

c. Isnot the result of improper maintenance;
d. Does not constitute a nuisance as defined in Section 41700 of the Health and Safety Code;
e. Isnot arecurrent breakdown of the same eqhipment.

Compliance History

This section contains a summary of the recent compliance history for this facility and was
obtained from documentation contained in the APCD’s administrative file.

Variances: BreitBurn Energy filed a petition for an Emergency Variances on October 12, 2007.
Variance 35-07-E was granted on October 15, 2007. This variance allowed the operation of a
limited use 175 bhp engine (ID# 4305) beyond the 200 hrs/year limit. This use occurred while
the electric motor that normally operated the Newlove injection transfer pump was being
repaired. The variance was limited to 30 calendar days.

Compliance-Actions: Table 3.0-1 below lists the Notices of Violation (NOVs) and Notices to
Comply (NTCs) issued by the APCD to this facility:

Table 3.0-1
Compliance Actions

VI(;,L:;;EION NUMBER | ISSUE DATE | DESCRIPTION OF VIOLATION

Failure to permanently affix an identification

NTC 5449 12/18/1996 plate or tag to two ICEs.

NTC 6871 07/11/2000 | Notice to comply

NOV 6870 07/11/2000 | Exceeding permitted emission limits

NOV 6384 02/07/2001 P?xc:eec.hng hourly }'1eat input and mass emission
limitations for ICE's

NOV 6893 06/05/2001 I*?xc:eeshng hourly }}eat mput and mass emission
limitations for ICE's
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3.53

VIOLATION

TYPE NUMBER

ISSUE DATE

DESCRIPTION OF VIOLATION

NOV 7316

03/22/2002

Constructing and operating a Derated Rich-Burn
Non-Cyclic ICE (Rental#1) without obtaining
prior approvals. Also Rule 206

NTC 8173

11/22/2004

An infraction of permit requirements occurred:
Third Quarter 2004 - a quarterly emission
inspection with a portable "NOx Box" on the
above referenced engine was not conducted as
required by Permit Condition 9.C.3 (a). Testing
was done on October 19, 2004 for the Fourth
Quarter 2004 and compliance was achieved.
The infraction was documented by APCD staff
during review of a Deviation Report submitted
to APCD on November 16, 2004. The probable
cause of the subject deviation was operational
oversight and was discovered November 10,
2004 following the November 5, 2004 APCD
Transfer of Owner/Operator Authorization of
subject equipment form ERG Operating
Company to BreitBurn Energy Company LP.

NOV 8396

11/04/2005

Violations of District Rules 206 and 301 by
erecting equipment, the use of which, without
resulting in the total release of air contaminants
to the atmosphere, would conceal an emission
which would otherwise constitute a violation of
Division 26 (Air Resources) of the Health and
Safety Code of the State of California or Rules
and Regulations of the County of Santa Barbara
Air Pollution Control District.

NOV 8770

12/12/2006

exceeding maximum heat input (MMBtu/hour)
for internal combustion engines listed in the
above permit, as restricted by the values listed in
the “Use per Hour” column of Table 5.1-1.

Significant Historical Hearing Board Actions: There are no significant historical Hearing Board

actions.

Table 3.1 - Generic Federally-Enforceable APCD Rules

Generic Requirements

Affected Emission Units

Basis for Applicability

RULE 101: Compliance by
Existing Installations

All emission units

Emission of pollutants

RULE 102: Definitions

All emission units

Emission of pollutants

RULE 103: Severability

All emission units

Emission of pollutants

RULE 201: Permits Required

All emission units

Emission of pollutants

RULE 202: Exemptions-to-Rule
201

Applicable emission-units;-as
listed in form 1302-H of the

Insignificant
activities/emissions, per
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Generic Requirements

Affected Emission Units

Basis for Applicability

Part 70 application.

size/rating/function

RULE 203: Transfer

All emission units

Change of ownership

RULE 204: Applications

All emission units

Addition of new equipment of
modification to existing
equipment.

RULE 205: Standards for
Granting Permits

All emission units

Emission of pollutants

RULE 206: Conditional Approval

of Authority to Construct or
Permit to Operate

All emission units

Applicability of relevant
Rules

RULE 207: Denial of
Applications

All emission units

Applicability of relevant
Rules

RULE 208: Action on
Applications — Time Limits

All emission units. Not
applicable to Part 70 permit
applications.

Addition of new equipment of
modification to existing
equipment.

RULE 212: Emission Statements

All emission units

Administrative

RULE 301: Circumvention

All emission units

Any pollutant emission

RULE 302 : Visible Emissions

All emission units

Particulate matter emissions

RULE 303: Nuisance

All emission units

Emissions that can injure,
damage or offend.

RULE 304: Particulate matter —
Northern Zone

Each PM Source

Emission of PM in effluent
gas

RULE 309: Specific
Contaminants

All emission units

Combustion contaminant
emission

RULE 311: Sulfur Content of
Fuel

All combustion units

Use of fuel containing sulfur

RULE 317: Organic Solvents

Emission units using solvents

Solvent used in process
operations.

RULE 321: Solvent Cleaning
Operations

Emission units using solvents

Solvent used in process
operations.

RULE 322: Metal Surface
Coating Thinner and Reducer

Emission units using solvents

Solvent used in process
operations.

RULE 323: Architectural
Coatings

Paints used in maintenance
and surface coating activities

Application of architectural
coatings.

RULE 324: Disposal and
Evaporation of Solvents

Emission units using solvents

Solvent used in process
operations.
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Generic Requirements

Affected Emission Units

Basis for Applicability

RULE 353: Adhesives and
Sealants

Emission units using
adhesives and solvents.

Adhesives and sealants used
in process operations.

RULE 505.A. B1, D: Breakdown
Conditions

All emission units

Breakdowns where permit
limits are exceeded or rule
requirements are not
complied with.

RULE 603: Emergency Episode
Plans

Stationary sources with PTE
greater than 100 tpy

BreitBurn Orcutt Hill is a
major source.

REGULATION VIII: New Source
Review

All emission units

Addition of new equipment of
modification to existing
equipment. Applications to
generate ERC Certificates.

REGULATION XTII (RULES 1301-
1305): Part 70 Operating
Permits

All emission units

BreitBurn Orcutt Hill is a
major source.

Table 3.2 - Unit-Specific Federélly-Enforceable APCD Rules

Unit-Specific Requirements

Affected Emission Units

Basis for Applicability

RULE 333: Control of Emissions
from Reciprocating Internal
Combustion Engines

IC engines ID#s 004306,
004305, 004434 and 004435.

Internal combustion engines
with a rated brake horsepower
of 50 or greater.

Table 3.3 - Non-Federally-Enforceable APCD Rules

Requirement

Affected Emission Units

Basis for Applicability

RULE 210: Fees

All emission units

Administrative

RULE 310: Odorous Org.
Sulfides

All emission units

Emission of organic sulfides

RULES 501-504: Variance Rules

All emission units

Administrative

RULE 505.B2.B3,C,E.F. G:
Breakdown Conditions

All emission units

Breakdowns where permit
limits are exceeded or rule
requirements are not
complied with.

RULES 506-519: Variance Rules

All emission units

Administrative
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Table 3.4 — Adoption Dates of APCD Rules Applicable at Issuance of Permit

Permit to Operate

Rule No. Rule Name Adoption Date
Rule 101 Compliance by Existing Installations: Conflicts June 1981
Rule 102 Definitions May 20, 1999
Rule 103 Severability October 23, 1978
Rule 201 Permits Required April 17,1997
Rule 202 Exemptions to Rule 201 April 17, 1997
Rule 203 Transfer April 17,1997
Rule 204 Applications April 17, 1997
Rule 205 Standards for Granting Permits April 17, 1997
Rule 206 Conditional Approval of Authority to Construct or October 15, 1991

Rule 208 Action on Applications - Time Limits April 17,1997
Rule 212 Emission Statements October 20, 1992
Rule 301 Circumvention October 23, 1978
Rule 302 Visible Emissions June 1981
Rule 303 Nuisance October 23, 1978
Rule 304 Particulate Matter — Northern Zone October 23, 1978
Rule 309 Specific Contaminants October 23, 1978
Rule 310 Odorous Organic Sulfides October 23, 1978
Rule 311 Sulfur Content of Fuels October 23, 1978
Rule 317 Organic Solvents October 23, 1978
Rule 321 Solvent Cleaning Operations September 18, 1997
Rule 322 Metal Surface Coating Thinner and Reducer October 23, 1978
Rule 323 Architectural Coatings November 15,2001
Rule 324 Disposal and Evaporation of Solvents Octdber 23, 1978

Rule 333

Control of Emissions from Reciprocating Internal

April 17,1997

Combustion Engines
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Rule No. Rule Name Adoption Date
Rule 353 Adhesives and Sealants August 19, 1999
Rule 505 Breakdown Conditions (Section A, B1 and D) October 23, 1978
Rule 603 Emergency Episode Plans June 15, 1981
Rule 801 New Source Review April 17, 1997
Rule 802 Nonattainment Review April 17, 1997
Rule 803 Prevention of Significant Deterioration April 17, 1997
Rule 804 Emission Offsets April 17, 1997
Rule 805 Air Quality Impact and Modeling April 17, 1997
Rule 806 Emission Reduction Credits April 17, 1997
Rule 901 New Source Performance Standards (NSPS) May 16, 1996
Rule 1001 IIZIC‘;‘ES,[‘;%;E(’?\}%SS“I’;‘ASSE?M ds for Hazardous Air October 23, 1993
Rule 1301 General Information January 18, 2001
Rule 1302 | Permit Application November 9, 1993
Rule 1303 Permits January 18, 2001
Rule 1304 Issuance, Renewal, Modification and Reopening January 18, 2001
Rule 1305 Enforcement November 9, 1993

4.0 Engineering Analysis

4.1 General

The engineering analyses performed for this permit were limited to the review of:

My I Y

facility process flow diagrams
emission factors and calculation methods for each emissions unit

emission control equipment (including RACT, BACT, NSPS, NESHAP, MACT)
emission source testing, sampling, CEMS, CAM
process monitors needed to ensure compliance

Unless noted otherwise, default ROC/THC reactivity profiles from the APCD’s document titled
“VOC/ROC Emission Factors and Reactivities for Common Source Types” dated July 13,1998 -
(ver 1.1) was used to determine non-methane, non-ethane fraction of THC.
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4.2 Piston Internal Combustion Engines

4.2.1 The equipment included in this permit consists of one hundred twenty-nine (129) field-gas-fired,
piston IC engines used to drive pumping units, pumps, compressors, and other equipment used in
oil production operations. The breakdown of the engines is as follows:

Fifty-six (56) unmodified, rich-burn, non-cyclic internal combustion engines;
Two (2) limited use (<200-hours/year), unmodified, rich-burn, non-cyclic internal
combustion engines;
Sixty-nine (69) derated, rich-burn, non-cyclic internal combustion engines;
One (1) limited use (<200-hours/year), unmodified, lean-burn, non-cyclic internal
combustion engine;

*  One (1) controlled limited use (<200 hour/year), rich-burn, non-cyclic internal combustion
engine.

One of the engines is controlled. Engine ID# 004435 is a rich-burn engine and utilizes a
modified fuel pressure regulator to lean-out the fuel/air ratio.

a. Emission Calculations
ER = [(EF x SCFPP x HHV) = 10°]

where:
ER = Emission rate (Ib/period)
EF = Pollutant specific emission factor (Ib/MMBtu)
SCFPP = gas flow rate per operating period (scf/period)
HHYV = gas higher heating values (1,350 Btu/scf)
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Emission Factors (EF) for Uncontrolled Rich Burn ICEs (All ID#s Except 004434 and 004435).

Pollutant Emission Factor Units Notes
NOy 1.905 Ib/MMBtu l.a
ROC 0.103 Ib/MMBtu la
CcO 1.600 Ib/MMBtu la
PM 0.010 ' Ib/MMBtu l.a
PM;, 0.010 Ib/MMBtu la

SOy as SO,  0.100 = (0.169)ppmv) / HHV  [b/MMBtu 2

Emission Factors (EF) for Lean Burn ICE ID# 004434

Pollutant Emission Factor Units Notes
NOx 1.905 Ib/MMBtu la
ROC 0.103 Ib/MMBtu l.a
CO 0.400 Ib/MMBtu la
PM 0.046 Ib/MMBtu l.a
PM;, 0.046 Ib/MMBtu la

SOy as SO,  0.100 = (0.169)(ppmv) / HHV  1b/MMBtu 2

Controlled Emission Factors (EF) for Rich Burn ICE ID# 004435

Pollutant Emission Factor Units Notes
NOx 0.190 Ib/MMBtu 1b
ROC 0.830 Ib/MMBtu 1.b
CcO 10.10 Ib/MMBtu 1.b
PM 0.010 Ib/MMBtu 1.b
PMg 0.010 Ib/MMBtu 1.b

SOy as SO,  0.100=(0.169)(ppmv) /HHV  [b/MMBtu 2

Notes for tables above:
la. SBCAPCD Permit Guidance Document for Reciprocating ICEs dated January 27, 1998, page
6, Table 3.6-1, which values are from AP-42 and APCD Hearing Board dictated gas-fired
engine EFs.

1b. SBCAPCD Permit Guidance Document for Reciprocating ICEs dated January 27, 1998, page
7, Table 3.6-3, which values are from AP-42 gas-fired engine EFs based on Rule 333.D.2
lean-burn limits, i.e. 125 ppmv NOy, 4,500 ppmv CO, and 750 ppmv ROC at 15% excess

oxygen.
2. Based on mass balance of sulfur in gaseous fuel and limit of 796 ppmv S.

4.3 BACT/NSPS/NESHAP/MACT
To date, this facility has not triggered Best Available Control Technology (BACT), New Source
Performance Standards (NSPS) National Emission Standards for Hazardous Air Pollutants

(NESHAP), or Maximum Available Control Technology (MACT).
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4.4
4.4.1

4.4.2

443

4.5

CEMS/Process Monitoring/CAM
CEMS: There are no CEMS at this facility.

Process Monitoring: In many instances, ongoing compliance beyond a single (snap shot) source
test is assessed by the use of process monitoring systems. Examples of these monitors include:
engine hour meters, fuel usage meters, flare gas flow meters and hydrogen sulfide analyzers.
Once these process monitors are in place, it is important that they be well maintained and
calibrated to ensure that the required accuracy and precision of the devices are within
specifications. At a minimum the following process monitors will be required to be in good
working order: :

> Fuel meters (totalizers) to determine total fuel (scf) delivered to each ICE.

-  Non-resettable engine-use hour meters for any engine that the permittee claims is exempt
from Rule 333 standards by operating less than 200-hours/year.

CAM: Breitburn - Orcutt Hill Stationary Source is a major source that is subject to the USEPA’s

Compliance Assurance Monitoring (CAM) rule (40 CFR 64). Any emissions unit at the facility
with uncontrolled emissions potential exceeding major source emission thresholds for any
pollutant is subject to CAM provisions. It was determined that CAM was not applicable to any
equipment units at this facility.

Source Testing/Sampling

Source testing and sampling are required in order to ensure compliance with permitted emission
limits, prohibitory rules, control measures and the assumptions that form the basis for issuing
operating permits.

Normally, for Rule 333 compliance, biennial source testing is required. Because the operating
hours of the Clark Compressor (ID# 004435) are limited to less than 200 hours per year, Rule
333 emission standards and monitoring do not directly apply. For this controlled engine, the
permit has been conditioned to verify compliance with Rule 333 equivalent NOx ppm limitations
through testing with a portable NOx analyzer and checks of the fuel- air controller. In general,
process monitors used to ensure compliance are: a) Equipment recording gaseous fuel use; b) IC
engine process parameter recorders (e.g., A/F ratio controller recorder); and ¢) IC engine
operation logs required under APCD Rule 333.

At a minimum, the permittee shall sample, monitor, or analyze as applicable the process streams
below on a periodic basis, pursuant to APCD Rules and standards:

=  Fuel (produced) Gas: Analysis for gross heating value (HHV) and fuel sulfur content,
annually.

>  Fuel (produced) Gas: Analysis for H,S by Draeger tube and fuel sulfur content, quarterly.

All sampling and analyses are required to be performed according to APCD approved procedures
and methodologies. Typically, the appropriate ASTM methods are acceptable. It is important
that all sampling and analysis be traceable by chain of custody procedures.
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4.6

5.0

5.1

Part 70 Engineering Review: Hazardous Air Pollutant Emissions

Hazardous air pollutant emissions from the different categories of emission units at this facility
are based on emission factors listed in USEPA AP-42 (5th Ed.,11/95 and 6/97). Factors listed in
California Air Toxics Emission Factors (April, 1995), (CATEF) have been used where the AP-42
does not list the appropriate factors. If neither AP-42 nor CATEF addresses the applicable HAP
emission factors, the HAP emissions are computed based on USEPA’s Air Emission Species
Manual, Vol.1 (VOC Species Profiles, 2nd.Ed.,2/90). '

If no direct data from the USEPA or the CARB are available, the HAP emissions are estimated
by the use of Speciation Data obtained from California Air Resources Board's Speciation
Manual: VOC and PM Species Profiles (August 1991). These profiles use the underlying criteria
pollutant (i.e., ROC) as the basis for estimating the HAP emissions included with the ROCs.

The HAP emission factors are listed in Table 5.5-1. Potential HAP emissions from the facility
are computed and listed in Table 5.5-2.

Emissions

General

The facility was analyzed to determine all air-related emission sources. Emissions calculations
are divided into "permitted” and "exempt" categories. APCD Rule 202 determines permit
exempt equipment. The permitted emissions for each emissions unit is based on the equipment's
potential-to-emit (as defined by Rule 102).

Section 5.2 details the permitted emissions for each emissions unit. Section 5.3 details the
overall permitted emissions for the facility based on reasonable worst-case scenarios using the
potential-to-emit for each emissions unit. Section 5.4 provides the federal potential to emit
calculation using the definition of potential to emit used in Rule 1301. Section 5.5 provides the
estimated HAP emissions from the facility. Section 5.6 (if applicable) provides the estimated
emissions from permit exempt equipment and also serves as the Part 70 list of insignificant
emissions. Section 5.7 (if applicable) provides the net emissions increase calculation for the
facility and the stationary source. The APCD uses a computer database to accurately track the
emissions from a facility. Attachment 10.4 contains the APCD’s documentation for the
information entered into that database.
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5.2

5.3

54

5.5

5.6

5.7

Permitted Emission Limits - Emission Units

Each emissions unit associated with the facility was analyzed to determine the potential-to-emit
for the following pollutants:

= Nitrogen Oxides (NOy) *

= Reactive Organic Compounds (ROC)

= Carbon Monoxide (CO)

= Sulfur Oxides (SOy) *

= Particulate Matter (PM) °

=> Particulate Matter smaller than 10 microns (PMg)

Permitted emissions are calculated for both short term (daily) and long term (annual) time
periods. Section 4.0 (Engineering Analysis) provides a general discussion of the basic
calculation methodologies and emission factors used. The reference documentation for the
specific emission calculations, as well as detailed calculation spreadsheets, may be found in
Section 4 and Attachments 10.1 and 10.2 respectively. Table 5.1-1 provides the basic operating
characteristics. Table 5.1-2 provides the specific emission factors. Tables 5.1-3 and 5.1-4 show
the permitted short-term and permitted long-term emissions for each unit or operation. In the
table, the last column indicates whether the emission limits are federally-enforceable. Those
emissions limits that are federally-enforceable are indicated by the symbol “FE”. Those
emissions limits that are APCD-only enforceable are indicated by the symbol “A”.

Permitted Emission Limits - Facility Totals

The total potential-to-emit for all emission units associated with this facility were analyzed. This
analysis looked at the reasonable worst-case operating scenarios for each operating period. The
equipment operating in each of the scenarios are presented below. Unless otherwise specified,
the operating characteristics defined in Table 5.1-1 for each emission unit are assumed. Table
5.2 shows the total permitted emissions for the facility.

Part 70: Federal Potential to Emit for the Facility
Table 5.4 lists the federal Part 70 potential to emit.

Part 70: Hazardous Air Pollutant Emissions for the Facility

Hazardous air pollutants (HAP) emission factors, for each type of emissions unit, are listed in
Table 5.5-1. Potential HAP emissions, based on the worst-case scenario, are shown in Table 5.5-
2.

Exempt Emission Sources/Part 70 Insignificant Emissions
There are no exempt emissions units associated with the Orcutt Hill internal combustion engines.

Net Emissions Increase Calculation

The net emissions increase for the Orcutt Hill Internal Combustion Engines since November
15, 1990 (the day the Federal Clean Air Act Amendments were adopted in 1990) is reported in

? Calculated and reported as nitrogen dioxide (NO,)
* Calculated and reported as sulfur dioxide (SO,)
> Calculated and reported as all particulate matter smaller than 100 pm
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Attachment 10.3-1.
The NEI for the entire BreitBurn Orcutt Hill Stationary Source is as follows:

Table below stmrmarires Seationary Smoee NEDB0 2 equal to sen of sach faodity's dumless feotnnted by an seforcebale
L NGE ROC o SOx PAIY
Term Pyilay l tim 1 b tday e Ity [ 7o 4T {lside i b iz e J LT
EENNEL-90 $5. 53 18,35 0,25 5,63 TOR28 17,71 19.28 142 IIT 534
ety
- DRl under ATC R
Table below sumsmartzes Stazicany Sotrce WEL-SU (adiusted)
NQx ROC co SOx fat PH1G
Terns Bday l 190 5T T dzw I i) Theday I W NT Ibdzy i TOR T day i oyt lo'day l 01T
SSNNEI-90 3350 433 2254 242 5.2 730 E.17 1.3% 12,37 228 1237 2.28
R Sssiedi
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